Binding sites of fluorescent derivatives of insulin in nuclei, rough endoplasmic reticulum, and mitochondria.
Intracellular insulin-binding sites were directly traced in fixed monolayer cultures of a variety of cell types with the use of two fluorescent derivatives of insulin, viz. fluorescein isothiocyanate (FITC)-labelled and tetramethyl rhodamine isothiocyanate (TMRITC)-labelled insulin. Both derivatives retained the property of stimulating DNA synthesis in fibroblasts. Insulin-binding sites were found in the nuclear envelope, nucleoplasm, nucleoli, and in mitochondria and rough endoplasmic reticulum. The identity of these structures was established by concomitant studies on the same cell by means of phase contrast optics and immunocytochemical tracing with specific antibodies to nuclei, mitochondria, or ribosomes. Binding of insulin to the nuclear and cytoplasmic structures was rapid, reversible and saturable, temperature and pH-dependent, and inhibited by an excess of native, but not other, hormones. The staining reactions were sensitive to treatment by the nonionic detergents, NP-40 and TX-100, and to trypsin and pronase, but not to DNase and RNase, suggesting that the binding sites are protein in nature.